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Prognostic differences between patients with anterior or 
inferior myocardial infarction are often related to such 
variables as previous infarction or the size of the myo•
cardial infarct. We examined the determinants of mor•
tality in 997 hospital survivors of acute Q wave infarction 
(anterior in 449, inferior in 548) who, although not pre•
selected, were well matched with respect to age, sex and 
prior infarction or congestive heart failure. Additionally, 
there was no significant difference in peak serum crea•
tine kinase (CK) between the groups with anterior and 
inferior infarction (1,459 ± 1,004 versus 1,357 ± 1,036). 
Among the patients with anterior infarction who died 
during the 1 year follow-up period, 56% died in the first 
60 days after hospital discharge compared with 18 % of 
those without inferior infarction (p < 0.01). Survival 
curves then became nearly identical at 3 months, and 
remained so until 1 year when the total mortality rate 
was 10% for the anterior and 7% for the inferior in•
farction group (p = NS). Variables associated with heart 
failure during the hospital phase were more prevalent 
There is general agreement that hospital mortality is greater 
in patients with acute anterior myocardial infarction than in 
those with inferior infarction, and that the cumulative mor•
bidity and mortality secondary to heart failure, aneurysm 
formation and cardiac rupture make an anterior infarct 10-
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in anterior infarction, but rales above the scapulae dur•
ing the hospital stay (p < 0.0001) and ventricular gallop 
at the time of discharge (p < 0.0001) were the top two 
predictors of 1 year mortality by both univariate and 
multivariate analysis in inferior infarction. Age (p < 
0.0001) and peripheral edema (p < 0.0001) were the 
strongest predictors of mortality in anterior infarction. 
Previous infarction, although just as common in the group 
with anterior infarction, was present at 1 year in 48 % 
of nonsurvivors of the group with inferior infarction 
compared with only 19% of survivors (p < 0.0001). 
Thus, in matched patients with anterior or inferior 
infarction who survive hospitalization, there is a signif•
icantly higher mortality rate up to 60 days after dis•
charge in those with anterior infarction, with a tendency 
toward higher late mortality in those with inferior in•
farction. In the latter, signs of heart failure in the hos•
pital, particularly in patients with prior infarction, iden•
tified those at higher risk of mortality. 
(J Am Coil CardioI1985;6:731-6) 
cation more serious than an inferior location (1-13). The 
more favorable prognosis of inferior infarction could be due 
in part to a lesser extent of myocardial damage compared 
with anterior infarction (5), but widespread differences in 
patient populations make this point difficult to assess. Some 
reports (2) have suggested that infarct location does not 
predict subsequent mortality when groups with equivalent 
amounts of myocardial damage are compared, but others 
(10,11) have continued to find a better prognosis in patients 
with inferior infarction, even in groups with comparable 
myocardial damage. In our study population, these two pa•
tient groups showed no differences with respect to age, sex, 
prior infarction or heart failure, and had similar peak serum 
creatine kinase (CK) values. Therefore, we evaluated the 
independent contribution of myocardial infarct location to 
1 year survival after hospital discharge, with the use of 
retrospective selection to ensure matched patient groups. 
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Methods 
Patients. The study group consisted of 1,265 patients 
with acute Q wave myocardial infarction admitted to the 
hospital within 24 hours after onset of symptoms. Of the 
1,082 patients eventually discharged from the hospital, 997 
had had 1 year of follow-up at the time of the study. 
Myocardial infarction was diagnosed by development of 
Q waves (as described later) and at least one of the follow•
ing: 1) chest pain considered characteristic of myocardi~l 
ischemia, and 2) elevation of total serum CK. Q wave cn•
teria for diagnosis were as follows: a) anterior: Q wave 
greater than 0.04 second in at least two precordial leads; b) 
posterior: initial R wave in lead V I or V 2 of 0.04. second 
with an R/S ratio greater than 1; c) inferior: Q wave III leads 
III and aVF greater than 0.04 second or greater than 25% 
of the R wave in depth; and d) lateral: Q wave in leads I 
and aVL greater than 0.04 second and greater than 25% of 
the R wave in depth. Infarcts with both anterior and lateral 
Q waves were classified as anterior, and those with inferior 
and posterior or inferior and lateral Q waves were classified 
as inferior infarcts. 
Data concerning these patients were available from a data 
base maintained by the Specialized Center of Research 
(SCOR) on Ischemic Heart Disease at the University of 
California San Diego Medical Center. These patients were 
recruited during 1979 to 1983 from the University of Cal•
ifornia San Diego Medical Center, the San Diego Veterans 
Administration Medical Center, the United States Naval 
Regional Medical Center in San Diego and the Vancouver 
General Hospital, Vancouver, British Columbia, Canada. 
Clinical and laboratory variables. The methods of data 
aquisition and definitions of variables have. been repo~ed 
previously in detail (13, 14). Data from the history, physical 
examination, laboratory findings, chest X-ray film and elec•
trocardiogram were assessed. The data base was examined 
univariately for variables related to survival in anterior ver•
sus inferior infarction. Multivariate analyses were done on 
variables that on univariate screening predicted mortality at 
a probability level of less than 0.05. Historical variables 
included age, sex, previous myocardial infarction, conges•
tive heart failure, angina pectoris, chronic pulmonary dis•
ease, hypertension, bundle branch block and new or chang•
ing angina within 1 month before hospital a~mission. ~he 
following clinical variables were assessed dunng the penod 
in the intensive care unit: maximal heart rate, minimal sys•
tolic blood pressure, maximal respiratory rate, the presence 
of a ventricular gallop, a systolic murmur suggesting mitral 
regurgitation, apex impulse to the left of the midclavicular 
line, the presence and extent of rales, peripheral or sacral 
edema and mental confusion. From chest radiographs, the 
maximal degree of pulmonary venous congestion was graded 
(0 to 4) as described previously (15). 
Laboratory findings included maximal levels of CK, leu-
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kocyte count, creatinine and blood urea nitrogen. From the 
electrocardiogram, the maximal measured QRS duration, 
maximal PR interval, arrhythmias and conduction distur•
bances were noted. At discharge, the administration of dig•
italis, diuretic drugs, procainamide, quinidine and beta•
blocking agents was recorded. The cardiothoracic ratio and 
degree of pulmonary congestion were measured on the dis•
charge chest radiograph. In a subgroup of 496 patients, left 
ventricular ejection fraction was measured at hospital dis•
charge by radionuclide techniques or cardiac catheterization. 
In another subgroup of 558 patients, two-channel (leads V I 
and V 5) 24 hour ambulatory electrocardiograms were ana•
lyzed by computer with manual overread. Arrhythmias were 
classified according to criteria set forth by Lown and Wolf 
(16). Complex premature ventricular complexes were iden•
tified as: frequent premature ventricular beats (> lImin or 
>30/h), multiform premature ventricular complexes, cou•
plets, ventricular tachycardia (>three beats with a heart rate 
> 100/min) and early ventricular beats (R on T phenome•
non). Noncomplex pulmonary ventricular complexes were 
classified as no complexes or as uniform ventricular beats 
less than 30/h. 
Follow-up. All patients were followed up by telephone 
at 3,6 and 12 months after hospital discharge. Information 
regarding death was obtained from death certificates, hos•
pital records or telephone interviews with the personal phy•
sician or family members. Only cardiac deaths were in•
cluded in the analyses. A committee reviewed all available 
data to determine the cause of death. Follow-up at 1 year 
was more than 98% complete. 
Statistical methods. Univariate statistical analyses were 
done by the chi-square test for discrete variables or t tests 
for continuous variables to assess differences in character•
istics between patients with anterior and inferior infarction, 
as well as to study the influence of these variables on prog•
nosis. To evaluate the independent importance of prognostic 
variables, the stepwise linear discrimination model (P7M) 
available in the Biomedical Computer Programs package of 
statistical programs was used (17). Survival curves for the 
different groups were compared with the Mantel-Cox sta•
tistic as calculated by the survival function program (PIL) 
provided in the same software package. 
Results 
Clinical characteristics. The characteristics of patients 
with anterior and inferior myocardial infarction are pre•
sented in Table 1. Among the 997 patients studied (767 
men and 230 women, mean age 60 years [range 29 to 88]), 
the location of infarction was classified as anterior in 45% 
and inferior in 55%. In hospital survivors followed up for 
1 year, there were no significant differences between groups 
with respect to age, sex, history or previous infarction, heart 
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Table 1. Patient Characteristics 
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Inferior Anterior 
Infarction Infarction 
Variable (n = 548) (n = 449) P Value 
Matching characteristics 
Mean age (yr) 60 ± 12 60 ± 12 NS 
Males (%) 77 78 NS 
Hx of heart failure (%) 7 7 NS 
Hx of prior infarction (%) 20 24 NS 
Mean peak CK 1,357 ± 986 1,429 ± 1,020 NS 
(range) (432 to 3,945) (380 to 4,176) 
Hospital variables 
Maximal heart rate (beats/min) 90 98 0.0001 
Blood urea nitrogen (mg/IOO ml) 21 22 NS 
Ventricular gallop (%) 36 52 0.0001 
Rales above scapulae (%) 7 12 0.02 
Bibasilar rales (%) 59 71 0.0001 
Sinus bradycardia (%) 50 35 0.0001 
Sinus tachycardia (%) 18 37 0.0001 
Discharge variables 
Ejection fraction (mean) 52 ± II 41 ± 13 0.0001 
Ventricular gallop (%) 5 9 0.02 
(final examination) 
Digitalis 28 47 0.0001 
Diuretic drugs 23 35 0.0001 
Mean values are ± I SD. P values are based on chi-square or t test. CK = creatine kinase; Hx = history. 
failure and peak CK levels. Variables representing heart 
failure in the hospital were more common in the group with 
anterior infarction with an increased incidence of a third 
heart sound (52 versus 36%, p < 0.0(01) and bibasilar rales 
(71 versus 59%, p < 0.0001). Ejection fraction at discharge 
was also lower in this group (42 ± 6 versus 52 ± 7% 
[p < 0.000 1 ]), and more of these patients were discharged 
taking digitalis (47 versus 28%, p < 0.(001) and diuretic 
drugs (35 versus 23%, p < 0.(001). The hospital mortality 
rate was 13% for anterior infarction and 7% for inferior 
infarction (p < 0.01). Those with anterior infarction who 
died in the hospital had higher peak CK levels than did 
those with inferior infarction who died (1,861 ± 341 versus 
1,423 ± 265, P < 0.05). 
Univariate predictors of mortality. Table 2 shows the 
top 10 univariate predictors of 1 year mortality in patients 
discharged from the hospital with either inferior or anterior 
infarction. Indexes of heart failure in the hospital (ventric•
ular gallop, bibasilar rales, increased heart rate) were less 
frequent in patients with inferior than in those with anterior 
infarction (Table 1); however, of the 65 variables tested, 
three leading univariate predictors of 1 year mortality for 
patients with inferior infarction were 1) rales above the 
scapulae during the stay in the intensive care unit (p < 
0.0(01),2) a ventricular gallop on the physical examination 
at discharge (p < 0.0001), and 3) previous myocardial in•
farction. The latter was just as common in the group with 
anterior as in the group with inferior infarction, but it was 
present in 48% of nonsurvivors of inferior infarction at 1 
year compared with only 19% of survivors (p < 0.0001). 
In the group with anterior infarction, the three most im•
portant univariate predictors of mortality were age (p < 
0.0(01), peripheral or sacral edema (p < 0.006) and diuretic 
therapy at discharge (p < 0.001). Prior infarction was not 
significantly more common in patients with anterior infarc•
tion who died. 
Multivariate analysis of 1 year survival. The results 
of stepwise linear discrimination analysis in patients with 
complete data for the variables that were univariately pre•
dictive of 1 year mortality are presented in Table 3. The 
most important predictors for the inferior infarction group 
were maximal heart rate in the hospital, previous infarction, 
ventricular gallop on the physical examination at discharge 
and rales above the scapulae during the stay in the intensive 
care unit. Eighty-two percent of the patients with inferior 
infarction were correctly classified using these criteria (60% 
of nonsurvivors and 84% of survivors). 
The most important predictors for the anterior infarction 
group were age, maximal blood urea nitrogen and final heart 
rate on discharge examination. Using these criteria, 70% of 
the patients with anterior infarction were correctly classified 
(60% nonsurvivors and 71 % of survivors). Although the 
maximal grade of pulmonary congestion on X-ray film dur•
ing hospitalization was a strong univariate predictor of mor-
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Table 2. Univariate Predictors of I Year Mortality After Hospital Discharge 
Rank Variable 
1. Mean age (yr) 
2. Peripheral edema (%) 
3. Diuretic on discharge (%) 
4. Digitalis on discharge (%) 
5. Cardiothoracic ratio 
6. Blood urea nitrogen (mgllOO mt) 
7. Ejection fraction (%) 
8. Final heart rate (per min) 
9. Maximal heart rate (per min) 
10. Pulmonary congestion (%) 
I. Rales above scapulae (%) 
2. Ventricular gallop (%) 
(final examination) 
3. Previous infarction (%) 
4. Sinus tachycardia (%) 
5. Maximal heart rate (per min) 
6. Cardiothoracic ratio 
7. Systolic murmur (%) 
8. Ejection fraction (%) 
9. Pulmonary congestion 
10. Diuretic on discharge (%) 
Survivors 
(n = 400) 
Anterior Infarction 
61 ± 12 
6 
31 
42 
0.485 ± 0.05 
21 
41 ± 11 
73 
98 ± 20 
19 
Inferior Infarction 
(n = 510) 
6 
3 
19 
16 
89 
0.48 ± 0.05 
2 
52 ± II 
2 
19 
Nonsurvivors 
(n = 49) 
70 ± 10 
22 
53 
64 
0.514 ± 0.06 
28 
32 ± 11 
77 
106 ± 22 
35 
27 
21 
48 
41 
105 
(n = 38) 
0.53 ± 0.05 
14 
43 ± 11 
15 
39 
Total variables = 65; rank based on p values; mean values are ± I SD. 
p Value 
0.0001 
0.0001 
0.0001 
0.0004 
0.0007 
0.0058 
0.02 
0.023 
0.02 
0.04 
0.0001 
0.0001 
0.0001 
0.0002 
0.0008 
0.0018 
0.003 
0.003 
0.0035 
0.026 
JACC Vol. 6, No.4 
October 1985: 7 31-6 
tality (p < 0.004), other factors were more important in the 
multivariate analySis, and after controlling for these no fur•
ther information could be provided. 
Cumulative survival. The 1 year cumulative survival 
curves from the time of hospital discharge are shown in 
Figure 1, with the number of deaths per month for the two 
groups shown in the inset. The survival at 1 year was similar 
for those with anterior and inferior infarction (90 versus 
93%, respectively, p = NS). However, the percent of deaths 
occurring in the first 30 days after discharge was 38% for 
those with anterior and 11 % for those with inferior infarction 
(p < 0.01). Fifty-six percent of deaths from anterior in•
farction occurred in the first 60 days, compared with only 
18% of deaths from inferior infarction (p < 0.01). No vari-
Table 3. Prediction of Death After I Year 
Inferior Anterior 
Variable Rank F Value Rank F Value 
Maximal heart rate 1 14.6 
Previous infarction 2 8.9 
Ventricular gallop (final examination) 3 7.6 
Rales above scapulae 4 7.0 
Age 1 15.6 
Blood urea riitrogen 2 9.2 
Final heart rate (intensive care) 3 3.7 
No. of patients 
Total 361 314 
Death 28 34 
Survival 333 280 
Correct classification (%) 
Total 82 70 
Death 60 60 
Survival 84 71 
Rank indicates the order of selection in each analysis. 
lACC Vol. 6, No.4 
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Figure 1. Cumulative survival in inferior versus anterior infarc•
tion. Each point on the survival curve represents at least one new 
death. Only cardiac deaths were included in the analysis. The 
survival at 1 year was similar between those with anterior and 
inferior infarction (90 vs. 93%, P = NS). However, the inset 
reveals that the percent of deaths occurring in the first 30 days 
was 38% for anterior and II % for inferior infarction (p < 0.01). 
Fifty-six percent of deaths from anterior infarction occurred in the 
first 60 days compared with only 18% of inferior infarction deaths. 
abIes were able to discriminate between early and late 
mortality. 
I>is~ussion 
Several investigators (1-13) have studied the influence 
of myocardial infarct location on subsequent prognosis, but 
the reasons for the reported differences in clinical features 
and the course of patients with inferior versus anterior in•
farction are not fully explained. The amount of myocardial 
damage is considered to exert an important influence on the 
outcome of patients with acute infarction (18,19), therefore, 
it is not surprising that Goldberg et a1. (5) concluded that 
the smaller infarct size associated with the inferior location 
was largely responsible for its better prognosis. According 
to this reasoning, controlling for the extent of infarction 
should eliminate differences in morbidity and mortality. 
Thanavareau et a1. (4) studied the in-hospital prognosis 
of 1,105 patients with a first Q wave infarction, and when 
subgroups with similar enzyme levels were compared, pa•
tients with anterior infarction still had a higher hospital 
mortality rate. Strauss et a1. (9) studied 249 patients with a 
Q wave infarction and found that, among Patients with com•
parable extent of necrosis as determined by peak plasma 
CK level, those with anterior infarction had a greater 2 year 
mortality than did those with inferior infarction. Because 
the purpose of our present study was to explore the prognosis 
of only those patients who survived initial hospitalization, 
it is difficult to compare our data with those from studies 
in which the follow-up period includes the hospital stay. 
We previously reported (20) that hospital mortality was 
greater in patients with anterior infarction than in those with 
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inferior infarction (13 versus 7%, p < 0.05), despite similar 
peak CK values in the two groups. In our present study, 
patients surviving hospitalization after anterior or inferior 
infarction were similar with respect to age, sex, prior in•
farction or heart failure and peak CK level. Using these 
comparable groups, we found the 1 year mortality rate after 
discharge to be 10% for patients with anterior infarction and 
7% for those with inferior infarction (p = NS). Although 
this similar survival is at variance with several studies (4,5,9), 
Hutter et a1. (21), in a study of 129 patients with a Q wave 
infarct matched for age, sex and prior infarction and heart 
failure, found identical survival rate at I and 2 years for 
anterior and inferior infarction groups. 
Predictors of survival. Although the similar peak CK 
levels seen in our study in the anterior and inferior infarction 
groups are somewhat inconsistent with the higher incidence 
of heart failure in the anterior infarction group, Shah et a1. 
(8) showed that patients with inferior infarction may have 
higher enzyme levels for a given degree of left ventricular 
damage, as estimated by radionuclide ventriculography, 
compared with those with anterior infarction. One expla•
nation may be that a large percent of patients with inferior 
infarction sustain right ventricular damage (22-24). The 
higher incidence of heart failure in our patients with anterior 
infarction may partly explain the increased percent of total 
deaths during the first 60 days after discharge compared 
with that in patients with inferior infarction (56 versus 18%, 
p < 0.01). 
The lower incidence of signs of heart failure during hos•
pitalization in patients with inferior infarction is in agree•
ment with other studies (21). Our data indicate that, when 
present, heart failure portends a poor prognosis, with rales 
above the scapulae during hospitalization and ventricular 
gallop on the physical examination at discharge being the 
top two univariate predictors of 1 year mortality. Although 
the incidence of prior myocardial infarction was similar in 
both groups, it was a significant predictor of mortality only 
in the inferior infarction group, being present in 48% of 
patients who died at I year follow-up compared with 19% 
of survivors (p < 0.0003). This suggests that heart failure 
complicating inferior infarction commonly occurs in those 
patients with a ventricle scarred from a previous infarction, 
and that this combination has detrimental prognostic im•
plications. Indeed, using stepwise linear discriminant anal•
ysis, heart failure in the hospital and prior infarction both 
proved to be independent variables for prognosis in inferior 
infarction and, when combined with maximal heart rate, 
correctly classified 1 year outcome in 82% of the pat~ents. 
Implications. Prognostic stratification of patients after 
myocardial infarction is frequently performed so that ben•
eficial interventional and therapeutic strategies may be em•
ployed. Our study may help define several areas in which 
randomized trials may prove beneficial. Although the 1 year 
mortality rate in patients with anterior and inferior infarction 
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was similar, a high proportion of deaths occurred during 
the first 60 days after hospital discharge in the anterior 
infarction group. This emphasizes the importance of de•
veloping prognostic high risk subsets before discharge and 
suggests that intervention in patients surviving anterior in•
farction (angioplasty, surgery and so forth) might be most 
beneficial if performed within the first 3 months after dis•
charge. Second, the development of heart failure during 
hospitalization in patients with inferior infarction, although 
less common than in patients with anterior infarction, is an 
ominous event. These patients, especially those with a his•
tory of previous infarction, comprise a high risk subset and 
should be considered for aggressive treatment or close fol•
low-up study. 
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